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Abstract: The Water Diversion from Yangtze River to Lake Taihu (WDYT) is a major engineered water transfer project
designed to improve the water quality of Lake Taihu. However, its impact on lake phosphorus dynamics, especially the
contribution of bioavailable phosphorus and its linkage to algal bloom risk, remains inadequately understood. This study aimed

to evaluate the degree and contribution of the WDYT to phosphorus variations in Lake Taihu and to examine its association
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with algal bloom potential. Focusing on the Wangyu River diversion channel and the receiving Gonghu Bay, with the central

lake zone as a reference area, field sampling was conducted during dry seasons (autumn and winter) from 2018 to 2022.

Parameters monitored included total phosphorus (TP), total dissolved phosphorus (DTP), soluble reactive phosphorus (SRP),

chlorophyll-a (Chl.a), and other physicochemical factors; particulate phosphorus (PP) and dissolved organic phosphorus (DOP)
were derived. Statistical analyses were employed to assess the influence of water diversion on aquatic phosphorus forms and
its correlation with algal indicators. Results indicated that phosphorus concentrations in the Wangyu River decreased along

the flow path from the Yangtze River to the lake inlet during autumn diversion periods, whereas they fluctuated and increased

overall in winter. From Gonghu Bay toward the central lake, concentrations of TP, DTP, SRP, and DOP showed fluctuating yet

generally increasing trends during both diversion and non-diversion periods in autumn and winter. The average proportion of
PP in Gonghu Bay during diversion periods was 47.0% in autumn and 31.5% in winter, higher than during non-diversion
periods (37.33% and 20.16%, respectively). Nevertheless, phosphorus concentrations in the Wangyu River inflow were
generally similar to or lower than those in the central lake zone. Dry-season diversion did not significantly increase phosphorus
levels in Gonghu Bay, particularly dissolved bioavailable phosphorus. Chl.a in Gonghu Bay correlated with water temperature
and turbidity in autumn, whereas it was significantly associated with DO and pH in winter. No significant correlation was

found between Chl.a and phosphorus concentrations. Under the operation of the Wangyu River western control project, dry-
season diversion does not substantially raise the phosphorus load in the receiving lake area, especially regarding dissolved

bioavailable phosphorus directly available to phytoplankton. Thus, phytoplankton growth in Gonghu Bay during the dry season
is not sensitive to phosphorus concentrations. Although the phosphorus introduced via diversion shows limited short-term
ecological effects, its long-term accumulation and potential role in promoting algal blooms in Lake Taihu require further
investigation.

Keywords: Water Diversion from Yangtze River to Lake Taihu (WDYT) ; dry season ; Wangyu River ; Gonghu Bay ;
Phosphorus
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Fig.1 Study area and distribution of sampling sites
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Fig.2 Spatial distribution of four phosphorus forms in the Wangyu River (W1-W11), Gonghu Bay (G1-G6), and the lake center (C1-

C3) during autumn water diversion and non-diversion periods (2018-2022)
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Fig.3 Spatial distribution of four phosphorus forms in the Wangyu River (W1-W11), Gonghu Bay (G1-G6), and the lake center

(C1-C3) during winter water diversion and non-diversion periods (2018-2022)
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Fig.4 Spatial distribution of the relative abundance of four phosphorus forms to total phosphorus (TP) in the Wangyu River (W1-
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BTk K (0.09340.016 mg/L) ¥ T 42.5%. N#/K4& SRP 35K B (0.054 mg/L) ALK K (0.035
+0.004 mg/L)W N T 56.5%, 181 A & . N DTP A1 DOP “F-#5# J& (0.079+0.013mg/L, 0.025 +0.005mg/L )
BRIk AK (0.05440.008mg/L, 0.02+0.009 mg/L) 43 FIIEINT 46.3% 1 28.2%. HELH AWM TP 73
WP (0.133+0.008 mg/L) 5 575 (0.130 +0.039mg/L) J: A HEF, {EAK T A7 .02 [X (0.135+0.007mg/L)
(Mann-Whitney U #56, p>>0.05) . BRI A#] SRP “FHKE (0.054+0.008mg/L) & T 517 (0.058
+0.022mg/L) FAKMWIH0 X (0.062+0.005mg/L)  (Mann-Whitney U 1%, p>0.05) . AJ DTP “F-¥y)
W (0.079+0.013mg/L) KT 5715 (0.087+£0.029mg/L) A > (0.09640.005mg/L)  (Mann-
Whitney U #5%, p>0.05) . Al DOP “FiKk & (0.02540.005mg/L) KT 5317 (0.0294+0.01mg/L)
FIA WAL (0.03440.002mg/L)  (Mann-Whitney U #:%, p>0.05) .
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Gonghu Bay during the autumn (a) and winter (b) water diversion period
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